Moraxella urethralis strains are coccobacillary, aerobic, gram-negative nonmotile bacteria, predominantly isolated from human urine. They are considered as commensals of the genitourethral tract, and in some rare cases they can be involved in infections. Their role in pathogenicity is probably low. The species was first described by Lautrop et al. (28) , who clearly stated that allocation in the genus Moraxella was only a matter of convenience. At present, the taxonomic status of M. urethralis is still doubtful, and in Bergey's Manual of Systemic Bacteriology (2) this taxon is included as a species incertae sedis in the genus Moraxella.
Taylorella equigenitalis and strains assigned by the Centers for Disease Control (CDC), Atlanta, Ga., to group IVe are also bacterial taxa of uncertain affiliation. T. equigenitalis, the causative agent of contagious equine metritis, was formerly known as HaemophiluS equigenitalis Taylor, Rosenthal, Brown, Lapage, Hill, and Legros 1978 (37) and rekently allocated to a new genus, Taylorella Sugimato, Isayama, Sakazaki, arid Kuramochi 1983 (35) . CDC group IVe organisms are isolated from human urine with a much smaller frequency than is M . urethralis. Their pathogenicity is not yet clear. Phenotypically, CDC group IVe strains resemble some Alcaligenes species, some Bordetella species, and CDC group IVc-2 strains (33) . However, preliminary deoxyribonucleic acid (DNA)-ribosomal ribonucleic acid (rRNA) hybridizations indicated that CDC group IVe strains are not highly related to Alcaligenes or Bordetella species (25) .
DNA-rRNA hybridizations also indicated that M . ,urethralis does not belong to the genus Moraxella (32) , but revealed a possible relationship with T . equigenitalis, CDC group IVe, the family Alcaligenaceae (i.e., Alcaligenes and Bordetella species [9] , and other species of rRNA superfamilly I11 sensu De Ley (5). The taxonomically isolated position Denmark (1962 (16) . API galleries (API 50CH, 50A0, and 50AA; API System, Montalieu-Vercieu, France) were used for the carbon assimilation tests.
Numerical analysis of phenotypic features. The results of the auxanographic tests were scored as follows: distinct growth after 1, 2, 4, and 7 days of incubation at 30°C were coded as 7, 6, 5, and 4, respectively. Weak growth after 7 days was coded as 3, and absence of growth after 7 days of incubation was coded as 1. An occasionally contaminated cupule was coded as 0 (no comparison). Biochemical tests were coded as 5, 4, 3, 2, and 1 for, respectively, strong or fast-positive, positive , weak or late-positive, questionablepositive or probably negative, and negative. Nitrite reduction was coded as follows: 5, total reduction of 0.05% nitrite; 4, partial reduction of 0.05% nitrite; 3, 0.1% nitrate reduced beyond nitrite; 2,0.001% nitrite reduced; 1, no reduction. Of the 235 characteristics tested, 126 were used in the numerical analysis. The API 20NE tests (21 features) were not included in the computer analysis because they duplicated other tests, and 88 other features were not used because all strains tested were either negative or displayed the same positive value. The between-strain similarities were calculated by using the Gower similarity coefficient ( S G ) (34) . Cluster analysis was performed by the unweighted average pair group method (34), using the Clustan 2.1 program of Wishart (38) on the Siemens 7551 (BS2000) computer of the Centraal Digitaal Rekencentrum, Ghent, Belgium. The reproducibility of clustering was estimated by duplicate tests of strains ATCC 17960T, WM20, CDC F1010, and ATCC 19976T.
Gas chromatography of cellular fatty acids. The following strains were examined for cellular fatty acid composition : M .  urethralis ATCC 17960T, WM6, CCUG 460, CCUG 1964,  CCUG 3433, CCUG 10532, CCUG 11920, and CCUG 12956;  CDC group IVe strains CDC B8375, CDC F1010, CDC  F1147, CDC F3464, CDC F4474, CDC F4479, CDC F4585,  CDC F5560, CDC F6167 , and CCUG 17791; and T . equigenitalis NCTC 11184T, CCUG 16464, CCUG 16465, CCUG 16466, and CCUG 16467. Strains were grown on standard heart infusion agar as described above and harvested, freeze-dried, and methanolyzed (both alkaline and acidic) as described previously (20, 21) , The resulting fatty acid methyl ester fractions were analyzed on a gas chromatograph equipped with a flame ionization detector and a 25-m fused-silica capillary column coated with a nonpolar methyl silicone (BP-1; Scientific Glass Engineering Ltd., Milton Keynes, United Kingdom). Additional analyses were performed on a 30-m polar (Carbowax), fused-silica capillary column (Supelco Inc., Bellfonte, Pa,). The column temperature was usually programmed from 120 to 280°C at 8"C/min. Retention times and mass spectrometry were used to identify the eluting constituents. An electronic integrator calculated the amount of each fatty acid as a percentage of the total amount.
Taxonomic immunotyping. Antisera were prepared according to previously reported procedures (13, 14) by immunizing rabbits with bacterial extracts in Freund incomplete adjuvant. The immunodiffusion technique used has been described before (13, 14) .
Transformation studies. Genetic transformation was carried out as described by Juni (23) with M . urethralis ATCC 17960T as the test strain. A cell paste of this strain was mixed with sterile lysates of several other strains and incubated overnight on heart infusion plates at 33°C. A loopful of the mixture was then transferred to a citrate-mineral medium (23) and incubated at 33°C for 3 days. The test was considered as positive when colonies were clearly visible to the naked eye.
Isolation of DNA. Cells (2 to 7 g [wet weight]) were grown in Roux flasks for 3 to 4 days. M . urethralis cells were first treated with lysozyme (Boehringer Mannheim, Federal Republic of Germany) (2 mg/ml) for 10 min at 37°C in 0.033 M tris (hydroxymethyl) aminomethane (Tris) hydrochloride buffer containing 0.001 M ethylenediaminetetraacetate (EDTA) (final pH 8.0). After lysis in 1% SDS at 60"C, the DNA was isolated by the method described by Marmur (29) and further purified by CsCl gradient centrifugation.
Filter fixation of DNA and determination of the amount of DNA fixed. Thermally denatured DNA was fixed on nitrocellulose filters (Sartorius, Gottingen, Federal Republic of Germany) as described previously (18). The amount of filter-fixed DNA was estimated chemically by the method of Richards (30) .
DNA base composition. The average mole percent (mol%) guanine-plus-cytosine (G + C) of the genomes was measured by the thermal denaturation method described by De Ley and Van Muylem (11). DNA-rRNA hybridizations. The hybridizations were performed as described by De Ley and De Smedt (7) . The most important parameter is Tm(+ the temperature (in "C) at which half of the DNA-rRNA duplex is denatured. Earlier investigations (7, 10, 12) have shown that Tm(e) is a reliable measure of genetic relatedness, particularly useful for the detection of more remote relationships which cannot be traced with most other methods. The higher the Tm(e) value, the higher the relatedness. A second parameter, of more limited taxonomic value, is the percent rRNA binding, i.e., the amount of rRNA bound to 100 pg of DNA after ribonuclease treatment, DNA-DNA hybridizations. The degree of binding (%D) was estimated by the initial renaturation rate method (6) . Renaturations were performed in 2~ SSC with a DNA concentration of 42 pg/ml at 70"C, or in I X SSC with 53 pg of DNA per ml at 67°C. Hybridizations involving DNA of T. equigenitalis were carried out at 65°C in 2~ SSC with 42 pg of DNA per ml.
Determination of molecular complexity of the genome. The molecular complexity of bacterial genomes was calculated from the initial renaturation rates obtained as described by Gillis et al. (19) . The complexity of the Escherichia coli B genome (2.71 x lo9 daltons) was used as a reference (17) . Fig. 1 ) formed an extremely homogeneous electrophoretic group, and so did three T. equigenitalis strains.
RESULTS

Protein electropherograms. SDS-PAGE
The SDS-PAGE patterns of M . urethralis and CDC group IVe were on the whole more similar to each other than to the patterns of any of the other taxa investigated (Fig. l) , but this in itself does not allow any conclusion on the degree of relatedness. The protein patterns of T. equigenitalis and CDC group IVc-2 differed from each other, and from the patterns of the reference strains of Alcaligenes, Bordetella, and Moraxella species.
Numerical analysis of phenotypic features. The strains listed in the Table 1 , except M. urethralis NCTC 11008, the T. equigenitalis strains, and Moraxella phenylpyruvica ATCC 23333T, were compared by numerical analysis of their phenotypic features (Fig. 2) . T. equigenitalis strains were not investigated in the auxanographic tests because sound comparison of the results is not possible when different conditions for incubation of the galleries are needed. In the experimental conditions used, M . phenylpyruvica ATCC 23333T did not grow on any of the substrates and was therefore not included in the numerical analysis. We investigated six M . osloensis strains in search of new diagnostic features to differentiate this species from M . urethralis. The following four phena were delineated above a Gower similarity coefficient (SG) of 85%: M . urethralis, CDC group IVe, M. osloensis, and CDC group IVc-2. Test reproducibility was at least 96% SG, and the cophenetic correlation coefficient was 0.95. The reference strains of Alcaligenes eutrophus, Alcaligenes faecalis, Alcaligenes xylosoxidans subsp. denitrgcans, Bordetella bronchiseptica, and Moraxella lacunata occupied a separate position in the dendrogram.
M. urethralis and CDC group IVe strains clustered at 84% SG and shared 176 phenotypic features (all either positive or negative; see below).
Comparison of gas chromatographic cellular fatty acid patterns. As shown in Table 2 the intragroup fatty acid patterns of the three groups were homogeneous and compatible with the species definition. The intergroup pattern differences were also relatively small with the presence of lactobacillic acid (C19:cyc) in the CDC group IVe profiles as the single qualitative hallmark. Quantitatively T. equigenitalis showed small but distinct individual features by a relatively low content of myristic acid (C14:o) and 3-hydroxypalmitic acid (3-OH-C16:o), and by its high level of 3-hydroxymyristic acid (3-OH-C14:o), stearic acid (C18:o), and the unidentified constituent XI. The patterns of M . urethralis and CDC group IVe (Table 2) were strikingly similar with C19:cyc in the patterns of the CDC group IVe strains as the single significant difference.
Immunotypical properties. Eight immunotypical groups were recognized (Table 3) . Clear-cut serological crossreactions were observed between M. urethralis and CDC group IVe, whereas both groups displayed no or only very weak cross-reactions with the following taxa: T. equigenitalis, B. bronchiseptica, A . faecalis (strain NCIB 813jT; data not shown), A. eutrophus, CDC group IVc-2, M . lacunata, and M . osloensis.
Genetic transformation. Transformation studies, with citrate as a marker, showed that all M. urethralis strains tested which grew on the citrate-mineral medium (strains WM6, WM20, CCUG 460, CCUG 1964, and CCUG 12956) readily transformed strain ATCC 17960T. However, all the investigated CDC group IVe strains (CDC C379T, CDC F1010, CDC B8375, and CDC F1147) and CDC group IVc-2 strains (CDC E6793 and CDC E8967) failed to do so. Among the M. urethralis strains which did not grow on the citrate-mineral medium (CCUG 3433, CCUG 10532, and CCUG 11920) only strain CCUG 10532 transformed strain ATCC 17960T to a certain extent. The M . urethrazis strains CCUG 11920 and CCUG 10532 were competent and could be transformed to a citrate-positive phenotype by DNA from other M . urethralis strains. M . urethralis CCUG 3433 was not transformable.
G+C content, molecular complexity of the genomes, and IDNA-DNA hybridizations. The average G+C values of the ]DNA of the investigated strains of M . urethralis and CDC group IVe were strikingly similar, ranging from 46.0 to 47.5 mol% ( Table 4 ). The molecular complexities of their genomes were likewise in the same range of 1.2 x lo9 to 1.4 :Y lo9 daltons. The type strain of T . equigenitalis had a much lower G+C value of 37.6 mol%, and its genome complexity was lo9 daltons, this being only 37% of the complexity of the genome of E. coli.
As expected from the similarities in the protein dectropherograms, M . urethralis ATCC 17960T showed 89 to 100% DNA homology with M . urethralis WM6, CCUG 460, CCUG 1964, CCUG 3433, and NCTC 11008. Three strains of CDC group IVe (CDC C379T, CDC B8375, and (JDC F1147) had likewise a high degree of DNA relatedness (above 82%). However, strains of M . urethralis, CDC group IVe and T . equigenitalis ATCC 11184T showed only a very low degree of DNA duplexing (14 to 26%).
DNA-rRNA hybridizations. 3H-labeled 23s or 16s rRNA from M. urethralis WM6 was hybridized with filter-fixed DNA from a variety of gram-negative bacteria ( Table 4 ). The similarity map (Fig. 3) was obtained by plotting Tm(e, values versus the percentages of rRNA binding. The seven M . urethralis strains had a high degree of rRNA cistron similarity with the reference strain WM6 [T,,,, values ranging from 78.9 to Sl.l°C]. With Tm(e, levels of approximately 77"C, three representative strains of CDC group IVe clearly separated from M . urethralis but were still highly related with it ( Table 4 and Fig. 3 and 4) . The Tm,el values of the hybrids between rRNA of M . urethralis WM6 and DNAs from strains of B . bronchiseptica, Alcaligenes (members of rRNA superfamily 111), and T. equigenitalis were considerably lower and ranged from 72. 4 Chromobacterium violaceum, several Neisseria species, and a CDC group IVc-2 strain were located at Tmfe) values of 65.3 to 71.6"C ( Table 4 and Fig. 3 ). Genuine moraxellae ( M . lacunata and M . osloensis, members of rRNA superfamily 11) and a Rhizobium meliloti strain (belonging to rRNA superfamily IV) had much lower Tm(e, values ( Table 4 and Fig. 3) . These data were confirmed by DNA-rRNA hybridizations with reference rRNAs from several other bacterial taxa ( Table 5) . A dendrogram based on the Tmfe, values of the DNA-rRNA hybrids is shown in Fig. 4 . seriaceae. M . urethralis is a member of rRNA superfamily 111, and a high relationship was found with CDC group IVe strains and representative strains of the genera Alcaligenes, i!?ordetella, and Taylorella (Tables 4 and 5 ; Fig. 3 and 4) . ,4lthough phenotypical similarities between the CDC group We, Bordetella and Alcaligenes species have been observed (.33), these bacteria have never been thought to be related to M. urethralis. Yet, the detected rRNA relatedness between A4. urethralis and the CDC group IVe was further evidenced by phenotypical data (Fig. 2) , G+C content (Table 4) , molecular complexity of the genomes, protein electropherograms (Fig. l) , and fatty acid composition (Table 2) . However, interrelatedness between both groups could be detected neither by genetic transformation, using citrate as the marker, nor by DNA-DNA hybridizations (see above).
The high phenotypic relationship between M. urethralis and the CDC group IVe is particularly obvious in the j>henogram (Fig. 2) . Both taxa can only be differentiated by a limited number of tests (Tables 6 and 7) , and possess some phenotypic traits in common with Bordetella and Alcaligenes. However, M . urethralis and CDC group IVe strains resemble also some Moraxella species and differentiation among M. urethralis, M. osloensis, and M . phenylpyruvica might be difficult (31) .
Although previously published taxonomic data cannot support our results, none really disagrees with the newly established suprageneric relationships of M. urethralis. DNA-DNA hybridizations failed to reveal relatedness of M. urethralis to Acinetobacter, Bordetella, Brucella, Haemophilus, Kingella, Legionella, Moraxella, and Taylorella (22, 35). M . urethralis was neither transformed to streptomycin resistance (28) nor to prototrophy (23) by DNA from other species.
Our polyphasic approach indicates that M. urethralis should be removed from Moraxella and placed in a new genus in which the CDC group IVe strains should also be included as a separate species. We propose the name Oligella gen. nov. with two species: Oligella urethralis (Lautrop, Bgvre, and Frederiksen 1970) comb. nov., replacing M . urethralis Lautrop, Bqjvre, and Frederiksen 1970 (28), and Oligella ureolytica sp. nov., for the CDC group IVe strains. For the moment, Oligella does not seem to fit in one of the known bacterial families. Characteristics for differentiating Oligella urethralis and Oligella ureolytica from each other and from some other taxa are summarized in Table 7 .
Description of Oligella gen. nov. Oligella (0.lig.el'la. Gr. adj. oligos, little; scanty; M.L. dim. ending -ella; M . L . fem. n. Oligella, referring to small bacterium with limited nutritional properties).
Gram-negative, noncapsulated, nonsporeforming small rods, mostly not exceeding 1 pm and often occurring in pairs; they lack the typical plumpness of moraxellae. Mostly nonmotile but some strains of 0. ureolytica are peritrichously flagellated (Fig. 5 ) . They are moderately fastidious, aerobic chemoorganotrophs growing on nutrient agar, but growth is enhanced by the addition of, e.g., yeast autolysate, serum, or blood. Colonies on blood agar develop rather slowly and are more overtly white than those of all recognized species of Moraxella. No pigments and no odor are produced. Nonhemolytic. Biochemically they are rather inert, and only a few organic acids and amino acids are utilized as the sole carbon source. Carbohydrates are neither Description i s as for the genus (see above). Nonmotile. Growth at 4 2 T , urease negative (Christensen's), no growth on p-hydroxybenzoate. Nitrate is not reduced. Susceptible to penicillin. Features in which one or more of the strains differed are summarized in Table 6 .
Other characteristics common to 0. urethralis and 0. ureolytica are listed below. Growth at 30 apd 37°C. Reduction of nitrite. Growth in the presence of up to 3% NaCl, and on Drigalski agar 
17960T
' +, Positive; -, negative.
Determined by using API ZYM strips (API System, France). w, Weak positive reaction. When supplied as sole source of carbon and energy, using API auxanographic galleries. L-threonine, D-tryptophan, L-tryptophan, L-tyrosine, acetamide, 2-aminobenzoate, 3-aminobenzoate, 4-aminobenzoate, ~~-3-aminobutyrate, amylamine, benzylamine, betaine, butylamine, creatine, diaminobutane, ethanolamine, ethylamine, histamine, sarcosine, spermine, tryptamine, and urea.
The following API 20NE profiles (API System, France) were obtained for 0. urethralis: 0000044 and 0000045 (after 2 days of incubation).
0. urethralis has been isolated from urine, the urinary tract, and also the ear. Pathogenicity is probably low.
The G+C content of DNA is 46 to 47.5 mol% (T, method). Type strain is ATCC 17960 (= CDC 7603, CCUG 13463, LMG 5303) (listed as Acinetobacter lwofii in the ATCC catalogue [l] ). This strain was isolated from an ear. Characteristics of the type strain are given in Table 6 This species is proposed to accommodate the CDC group IVe strains. Description is the same as that of M . urethralis except for the following features: some strains are motile by means of long peritrichous flagella (Fig. 5) ; the urease test (Christensen's medium) is usually positive in 4 h; does not grow at 42"C, grows on p-hydroxybenzoate as a carbon source; most strains reduce nitrate and are resistant to penicillin. Lactobacillic acid (C19:cyc) is present in moderate amounts.
Features in which one or more strains differed are listed in Table 6 . The following API 20NE profiles (API System, France) were obtained: 0200045, 1200044, 1200045, and 1200047 (after 2 days of incubation). Mainly isolated from human urine. Pathogenicity unknown.
The G+C content of DNA is 46-47 mol% (T, method). Type strain is ATCC 43534 (= CDC C379, CCUG 1465, LMG 6519). Isolated from human urine in California. Characteristics of the type strain are given in Table 6 . It was the only strain with predominantly rod-shaped cells (Fig. 5) .
Taxonomic positions of Taylorella equigenitalis and CDC group IVc-2. Haernophilus equigenitalis was thoroughly studied by Taylor et al. (37) and Sugimoto et al. (35, 36) . It was concluded that H . equigenitalis could not belong to Huernophilus and a new genus Taylorella was proposed (35) . However, the (supra)generic relationships of this genus have not been elucidated up to now. Our genetic results support the conclusions of Sugimoto et al. (35) concerning the separate generic rank of these organisms, because a high rRNA cistron similarity could not be found with any of our reference rRNAs. The highest relationship was observed with Oligella spp. and the Alcaligenaceae. Both taxa are equidistant from Taylorella. The 7'm(e, values (Tables 4 and 5 ) and serological data (Table 3) exclude the incorporation of Taylorella as a true member of any of the above mentioned groups. With the inclusion of TaylorelZa in rRNA superfamily 111, the G+C span of this superfamily now ranges from 38 to 70 mol%.
CDC group IVe (0. ureolytica) is usually mentioned in connection with the CDC group IVc-2 (33) . It has been shown previously (8, 15 ) that CDC group IVc-2 strains differ phenotypically, serologically, and genetically from 0. ureolytica and are closely related to Alcaligenes eutrophus (see also Fig. 2 ; Tables 3 and 5 ).
